Chemistry

General information
Unless otherwise mentioned, all reagents and buffer components were purchased from Sigma-Aldrich Canada Ltd. (Oakville, ON, Canada). Reagents and solvents were used without further purification unless otherwise stated. Dry solvents were obtained from an Innovative Tech Pure Solve MD-7 Solvent purification system.
Flash chromatography and TLC analysis (F-254) were performed with 60 Å silica gel from Silicycle (Quebec, QC, Canada). HRMS spectra were acquired at the McGill University Mass Spectral Facility by ESI on an EXACTIVE instrument in orbitrap mode.
LRMS was performed using a Finnigan LCQDUO mass spectrometer with ESI without fragmentation. Microwave reactions were performed using a Biotage microwave system.
Synthesis
Diethyl (R)-2-hydroxysuccinate (5)
Compound 5 was prepared as previously reported [1] or using the microwave conditions as described below. (R)-Malic acid (1.0 g, 7.5 mmol) was weighed into a microwave tube equipped with a stir bar before addition of anhydrous ethanol (5 mL). Thionyl chloride (0.25 mL, 3.4 mmol) was next added dropwise, and the tube was sealed. The resulting light yellow mixture was allowed to react in a microwave reactor for 30 min at
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washed with a saturated solution of NaHCO 3 (20 mL). The organic layer was dried over anhydrous Na 2 SO 4 . The white solid was filtered off and the solution concentrated in vacuo by rotary evaporation. The crude product was obtained as a clear, light-yellow oil, which was used directly in the next step. Yield: 1.3 g, 90%. Characterization matched previous report of this known compound [1] .
(2R,3S)-Diethyl 2-hydroxy-3-methylsuccinate (6)
Compound 6 was prepared as previously reported in 70% yield. Characterization matched previous report of this known compound [1, 2] .
(2S,3R)-Diethyl 2-allyl-3-hydroxy-2-methylsuccinate (7)
Compound 7 was prepared from 6 as previously reported in 52% yield. Characterization matched previous report of this known compound [1] .
((4R,5R)-5-Allyl-2-(4-methoxyphenyl)-5-methyl-1,3-dioxan-4-yl)methanol (9)
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Compound 9 was prepared from 7 via 8, as previously reported [1] , in 98% yield over two steps. Characterization matched previous report of this known compound [1] .
1.2.5. General procedure 1 for acrylamide coupling EDC (4.2 mmol) and HOBt (5.0 mmol) were dissolved in dry THF (10 mL). Acrylic acid (100 mg, 1.4 mmol) was added, followed by the desired amine (2.1 mmol).
Diisopropylethylamine (14 mmol) was added and the reaction was stirred for 16 h at rt.
The mixture was then poured into a separatory funnel containing saturated NH 4 Cl solution (20 mL), and extracted in ethyl acetate (3 × 40 mL). The organic layers were dried over anhydrous Na 2 SO 4 , the solid filtered off, and the solution concentrated in vacuo by rotary evaporation. Flash chromatography using a gradient of 0-100% ethyl acetate in hexanes was used to purify the desired compounds.
N-Propylacrylamide (10c)
Prepared using general procedure 1 for acrylamide coupling. Characterization matched previous report of this known compound [3] . Yield: 57 mg, 40%. R f = 0.3 (100% ethyl acetate).
N-Pentylacrylamide (10d)
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Prepared using the general procedure 1 for acrylamide coupling. This compound is claimed in a patent [4] . Yield: 121 mg, 62%. R f = 0.24 (ethyl acetate/hexanes, 3:7). 
(E)-4-((4R,5R)-4-(Hydroxymethyl)-2-(4-methoxyphenyl)-5-methyl-1,3-dioxan-
5-yl)but-2-enoic acid (11a)
Grubbs' 2 nd generation catalyst 3 (12 mg, 5 mol %) was weighed into a flask in a N 2 atmosphere glovebox. The flask was capped, removed from the glovebox, and placed under a N 2 line. To this flask compound 9 (78 mg, 0.28 mmol) dissolved in dry DCM (4 mL) was added, followed by acrylic acid (20 mg, 0.28 mmol). The flask was attached to a reflux condenser and the reaction was stirred at 40 °C for 16 h under N 2 . Flash chromatography using a gradient of 0-100% ethyl acetate in hexanes was used to purify the desired compound, which was a brownish oil after evaporation of all solvents.
Yield: 47 mg, 50%. R f = 0.3 (100% ethyl acetate). 
General procedure 2 for metathesis reactions in the microwave reactor
Hoveyda-Grubbs' 2 nd generation catalyst 4 (22 mg, 10 mol %) was weighed into a vial in a N 2 atmosphere glovebox. The vial was capped, removed from the glovebox, and placed under a N 2 line. To a microwave vial, compound 9 (100 mg, 0.36 mmol), dissolved in dry, degassed DCM (0.5 mL), was added. The desired coupling partner (0.18 mmol), which was dissolved in DCM (0.5 mL), was next added. The catalyst dissolved in DCM (1 mL) was finally added. The vial was then purged with N 2 and sealed. The reaction was run for 60 min at 60 °C in a microwave reactor. Flash chromatography using a gradient of 0-100% ethyl acetate in hexanes was used to purify the desired compounds.
((4R,5R)-2-(4-Methoxyphenyl)-5-methyl-5-((E)-3-(pyridin-2-yl)allyl)-1,3-dioxan-4-yl)methanol (11b)
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Prepared using the general procedure 2 under microwave irradiation from compound 9
(20 mg, 0.080 mmol 
(E)-4-((4R
,
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(E)-4-((4R,5R)-4-(Hydroxymethyl)-2-(4-methoxyphenyl)-5-methyl-1,3-dioxan-5-yl)-N-pentylbut-2-enamide (11d)
Prepared using the general procedure 2 under microwave irradiation from compound 9 (110mg, 0.40 mmol). Yield: 46 mg, 60%. R f = 0.4 (100% ethyl acetate). 
(E)-4-((4R,5R)-4-Formyl-2-(4-methoxyphenyl)-5-methyl-1,3-dioxan-5-yl)-Npentylbut-2-enamide (12)
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To compound 11d (240 mg, 0.61mmol) in DCM (2 mL) was added Dess-Martin 
(4R,5R)-2-(4-Methoxyphenyl)-5-methyl-N-(3-oxo-3-(pentylamino)propyl)-5-((E)-4-oxo-4-(pentylamino)but-2-en-1-yl)-1,3-dioxane-4-carboxamide (15)
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To a suspension of compound 12 (110 mg, 0.28 mmol) in a mixture of acetone and CH 2 Cl 2 (3:1, v/v, 12 mL) was added a freshly prepared solution of NaH 2 PO 4 (339 mg, 2.8 mmol) and NaClO 2 (160 mg, 1.4 mmol) in water (4 mL). The mixture was stirred at rt for 15 min. After evaporation of the solvent in vacuo, the residue was dissolved in a saturated solution of sodium sulfite (10 mL). The aqueous solution was extracted with ethyl acetate (3 × 25 mL). The combined organic layers were dried over magnesium sulfate and concentrated to give the crude acid 13 which was used without purification due to its poor stability.
To compound 14, prepared with the method of Hoegl et al. [5] , was added EDC (162 mg, 0.85 mmol), HOBt (137 mg, 1.0 mmol) and the flask was purged with nitrogen.
A solution of the crude acid 13 in THF was added followed by DIPEA (0.49 mL, 2.8 mmol) and the mixture was stirred for 16 h at rt. The reaction mixture was poured into a separatory funnel containing an aqueous solution of saturated ammonium chloride, before extraction in ethyl acetate (3 × 40 mL). The combined organic layers were dried over magnesium sulfate and evaporated to give the crude product, which was purified by flash chromatography using a gradient of 0-100% ethyl acetate in 
PanK enzyme activity
E. coli pantothenate kinase was expressed and purified as previously described [6] . The assay couples the production of ADP to the consumption of NADH through the activity of pyruvate kinase and lactic dehydrogenase. 
